The eclipsing binaries are still important objects for our understanding of the Universe. Especially these ones located within the more complex multiple systems can help us solving the problem of their origin and subsequent evolution of these higher-order multiples. Photometry and spectroscopy spanning over more than 25 years were used for the first complete analysis of the two bright triple systems, namely V348 And and V572 Per. The light curves in photometric filters were combined together with the radial velocities and analysed simultaneously, yielding the precise physical parameters of the eclipsing components of these multiple systems. The system V348 And consists of two eclipsing components with its orbital period of about 27.7 days. The system is a very detached one, and both eclipses are rather narrow, lasting only about 0.016 of its period. The visual orbit of the wide pair has the period of about 87 years. All three components of the system are probably of B8-9 spectral type, and the parallax of the system was slightly shifted to the value of 2.92 mas. On the other hand, the system V572 Per shows apsidal motion of its inner orbit, the orbital period being of about 1.2 days, while the apsidal motion of about 48 years. The components are of A and F spectral types, while the motion with the third component around a common barycenter is only negligible. According to our modelling, this system is not a member of open cluster Alpha Persei.
INTRODUCTION
The eclipsing binaries still represent the most general method how to derive the stellar masses, radii and luminosities most precisely. The fruitful combination of the observational techniques like photometry and spectroscopy is still being used also for deriving the temperatures, surface gravities or limb darkening, but also to compute the distances to these systems.
On the other hand, studying the binaries as parts of the higher order multiple systems can bring us new important results connected with the stellar origin and evolution. We can ask -how many multiple systems are there within the stellar population? What is the multiplicity fraction of the field stars, and is this number still the same? Or is it somehow evolving in time and the multiplicity fraction can be tracked as different between PopI and PopIII stars? Is the mass ratio, period ratio, or eccentricity ratio the same for the low mass as well as for the high mass stars? What is the role of the Kozai cycles (see e.g. Eggleton & Kiseleva-Eggleton 2001) ? Can the effects like synchronization or circularization predicted by the tidal theories (Zahn 2008 ) be traced in particular systems via deriving their orbital and physical parameters? These and many other still open questions play a crucial role in our theories of stellar formation and evolution, see e.g. Tokovinin (2008) , Halbwachs et al. (2003) , or Tokovinin (2014) . And of course, the models can be tested and verified only when using the real data, which can be obtained only via studying the parzasche@sirrah.troja.mff.cuni.cz ticular system and derive its parameters. The importance of dedicated studies of particular systems with higher hierarchies was presented e.g. in the updated version of the Multiple Star Catalog MSC, Tokovinin (2018) . This is the main aim of the present paper, to bring new results on two new multiple systems never studied before. And moreover, both these systems are bright enough for subsequent follow-up observations.
Due to this reason, we have focused our effort on two systems for which their light curves (hereafter LC) and radial velocity curves were not studied yet (namely V348 And, and V572 Per). Besides the inner eclipsing pair, both these systems also contain the distant third component detected via interferometry with its rather long orbital period. Moreover, both these stars show the eccentric orbits.
THE ANALYSIS
Whole our analysis is using a classical combination of the photometry and spectroscopy into one joint approach. If we combine these methods, we can obtain the physical parameters of both eclipsing components as well as the parameters of their mutual orbit. As a consequence, having the complete information about their masses, inclinations, periods, etc. we can also fill in still quite incomplete statistics of the multiple (triple and quadruple) systems. All of these distributions of orbital and physical parameters are being used for discussions about the origin and subsequent evolution of such multiples (Tokovinin 2008 and Tokovinin 2014) .
All of our new spectroscopic observations were secured in the Ondřejov observatory in Czech Republic, using the 2-meter telescope. The classical slit spectrograph has its res-olution R ∼ 12500. The individual exposure times were chosen according to the quality of the particular night, typically 800-3600 seconds. All the spectrograms were reduced in a standard way, the wavelength calibration was made via a ThAr comparison spectra obtained before and after the stellar ones. The flatfields were taken in the beginning and end of the night and their averages were then used for the reduction. After then, the radial velocities (hereafter RV) were derived with the program SPEFO (Horn et al. 1996 (Horn et al. , orŠkoda 1996 , on several absorption lines in the measured spectral region around H α (usually Fe, Ca, or Si lines), with using the zero point correction via measuring the telluric lines.
Owing to relatively high brightness of these stars, only rather small telescopes were used for the photometric observations. The system V348 And was observed (by PS) with only the 34-mm refractor at his private observatory in Brno, Czech Republic, using the SBIG ST-7 CCD camera. The second star V572 Per was monitored with the similar instrument at the private observatory (by RU) in Jílové u Prahy, Czech Republic, using a G2-0402 CCD camera. All the measurements were reduced in a standard way using the programme C-MUNIPACK 1 which is based on aperture photometry and uses the standard DAOPHOT procedures (Tody 1993) . The photometric data were obtained during the time span 2007-2018. Nevertheless, some of the older data were only used for the minima times derivation. All of these data were secured in the Johnson-Cousins photometric system (Bessell 1990) , particularly the system V348 And was observed in BVR, while the system V572 Per in BVRI filters.
Both photometric and spectroscopic observations were studied in the standard approach. Hence, the program PHOEBE (Prša & Zwitter 2005) , which is using the classical Wilson-Devinney algorithm (Wilson & Devinney (1971) and its later modifications) was used for the analysis. It allows us to fit the relevant physical parameters of the eclipsing components, as well as their relative orbit. For the analysis, we used several assumptions. At first, the primary temperature was set to the value corresponding to the particular spectral type (see calibrations by Pecaut & Mamajek (2013) and the more updated web site 2 ). The coefficients of the limb-darkening were interpolated from van Hamme's tables (van Hamme 1993). The coefficients of albedo A i , and the gravity darkening coefficients g i were fixed at their suggested values. And finally, the third light was also computed because we deal with the triple systems and the additional light can be easily attributed to this distant component.
The errors of individual parameters were derived via combined approach using besides the PHOEBE also the code called Pyterpol 3 (Nemravová et al. 2016) . It derives the radiative and kinematic parameters of components via comparison of observed spectra to the synthetic ones.
For the fitting of apsidal motion and visual orbit (see below) our own codes were used. These programs are using the weighted least squares method and the simplex algorithm. For error estimation the boot-strapping method was used.
its brightness and northern declination, its detailed analysis is still missing. The star was classified as an eclipsing binary based on the Hipparcos data (Perryman & ESA 1997) , having the supposed orbital period of about 5.5 days. However, according to our observations obtained during 2007-2008 we found there no evidence of eclipse. Hence, we prematurely stated that the star was incorrectly classified as an eclipsing binary, see our previous paper on this star in Zasche & Svoboda (2008) .
According to our new findings presented in this paper, we found that the star is eclipsing, but with much longer orbital period. Moreover, the star is also known as a visual binary, having the distant component of about 0.1 ′′ away from the primary. However, its orbital period is still rather uncertain (see below). The parallax of the system was derived as 3.02 mas (van Leeuwen 2007), while more recently by GAIA (Gaia Collaboration et al. 2018) as 2.16 mas.
After several years of observations, there was detected a photometric decrease, indicating that the star is really an eclipsing one. And finally after many other nights of observations we found out that its period is much longer than previously assumed, being of about 27.7 days. However, these eclipses are very narrow (lasting about only 0.016 of the phase, which is of about 10.4 hours), but relatively deep, of about 0.14 mag in R filter.
The combined analysis of LC+RV provides us an insight into basic physical parameters of both components. System is composed of two very similar stars. Primary and secondary components are both of B9V spectral type. The results of our analysis are given in Table 1 , while the plots of the RV curve as well as the light curves are given in Fig. 1 . The third component is even more luminous than the eclipsing pair itself, and according to the spectra its spectral type should be similar, of about B8V. As one can see, the eccentricity of the orbit is only small, while the ω angle remains practically the same, hence the apsidal motion is only very slow (longer than 1000 yr). For this eclipse-times analysis of apsidal motion we collected all available times of eclipses, our new observed ones as well as those derived from photometry by Hipparcos (Perryman & ESA 1997) , INTEGRAL/OMC (Mas-Hesse et al. 2003) , and MASCARA (Burggraaff et al. 2018 ). All of these are given below in Table 3 .
Thanks to its brightness and period, both the masses and radii can be derived very precisely at the level of 2% only. Hence, we can state that there is no other similar longperiod (P>20d) system with main-sequence components in our Galaxy with such well-derived parameters (see the DEBCat catalogue by Southworth 2015) .
Besides the photometry and spectroscopy, also the visual orbit of V348 And (i.e. WDS J00153+4412AB) was recomputed. Our new solution (see Table 2 ) differs from the already published solutions. Both Seymour et al. (2002) and Olevic et al. (2003) presented much longer orbits. But according to our modelling, there is a need for tighter orbit due to its total mass. As one can compute from both eclipsing components, and using the Hipparcos parallax, the total mass of the system is of about 8.1 M ⊙ . Subtracting the masses of primary and secondary, the tertiary mass should have of about 2.6 M ⊙ . But such a small mass is unrealistic for such a luminous body. Hence, our final conclusion is that the total mass of the system is of about 8.9 M ⊙ (i.e. 2.8+2.7+3.4), but the system is located slightly more away, i.e. having the parallax of 2.92 mas. Such a value is still within the error interval of the Hipparcos value, but outside of the new GAIA parallax. 68.28 ± 0.87 -7.01 ± 0.07
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V572 PER
The second system in our study is called V572 Per (= HIP 15193, HD 20096, V max = 6.7 mag). It is also a detached binary, but it was never studied before. Its photometric variability was also recognized by the Hipparcos (Perryman & ESA 1997) , having the orbital period of about 1.21 days. Similarly to V348 And it also contains close visual component. However, this component (being of about 1.5 ′′ ) is not moving noticeably on the sky, hence any reliable third-body orbit cannot be derived. Moreover, the star was also proved as a member of close open cluster Alpha Persei (Zuckerman et al. 2012) . The GAIA survey (Gaia Collaboration et al. 2018) provided new measurement of its parallax, however it gives two numbers for two close sources. The brighter one 8.07 ± 0.05 mas, while the fainter one 7.97 ± 0.06 mas (i.e. the distance 123-126 pc).
Results of our LC+RV fitting are given in Table 1 , while the plots of RV and LC are presented in Fig. 3 .
Moreover, besides the LC+RV fitting, we also performed an analysis of the minima times of V572 Per, which revealed that the system shows an apsidal motion of its eccentric orbit. Such a movement is plotted in Fig. 4 , where the apsidal motion during almost 30 years is clearly visible. Its period is of about 48 years only, hence the system deserves special attention and new photometric observations in the upcoming years to confirm this apsidal motion. Relativistic contribution to the total apsidal motion rate is of about 4%. An internal structure constant resulted in log k 2 = −2.37, which can be compared with the tables e.g. by Claret (2004) . There resulted that the system is still rather young now, having the age of about 20 Myr only.
From the combined analysis of LC+RV there also resulted that the third component in the light curve contributes of about 20% to its total luminosity (depending on the photometric filter). This yielded a magnitude difference between the combined light of an eclipsing pair and this third component of about 1.5 mag. Such a result is in perfect agreement with the values given in the 4 th Catalog of Interferometric Measurements of Binary Stars (Hartkopf et al. 2001) , which are in the range from 1.48 to 1.65 mag.
We can also compute the photometric distance to the system using our derived values. At this point we found a problem. According to different published papers on open cluster Alpha Persei (e.g. Jackson & Jeffries 2010 , Robichon et al. 1999 , or Pinsonneault et al. 1998 , its distance modulus is probably in between 6.0 and 6.5 mag (i.e. the distance 158 -200 pc). And according to Makarov (2006) the star is a member of that cluster. However, as one can check from its proper motion and distance, it is quite disputable member of such cluster. According to our result, the distance modulus resulted in about 5.0 mag (i.e. 100 pc distant), which means the star is much closer to the Sun than the cluster itself and is very probably not connected with it. The value of GAIA parallax provides a distance in between these two distances.
DISCUSSION AND CONCLUSIONS
In the era of huge surveys both on photometry and spectroscopy, one can ask whether a dedicated study on one particular binary is still worth of an effort. However, as was presented quite recently (Kim et al. 2018) , the catalogue of eclipsing binaries with eccentric orbits and apsidal motion is still only sparsely populated with stars having the complete LC+RV solution (hence with precisely derived masses) with periods longer than 20 days. Our study of V348 And can serve as a good example. Moreover, its parameters were derived with high precision at a level of about 2%. The other system V572 Per can enrich a still limited group of short eccentric systems with fast apsidal motion (U<50 yr), which nowadays comprises only 21 systems (Kim et al. 2018) . Hence any new contribution, moreover with derived masses, is welcome. And as was mentioned in many other publications (like e.g. Claret & Giménez 2010) their role for testing the stellar structure theories is still undisputable.
Moreover, besides the eccentric inner orbit, also the fact that we deal with hierarchical triple systems is of high importance. As was presented recently e.g. by Tokovinin (2014) , there is an excess of tight inner binaries within the triples, probably caused by tidal evolution and Kozai cycles.
It also should be noted that both these stars are of high brightness and also located on the northern sky. One would expect that almost all of the interesting systems here are known and were studied before. But, as we have pointed out, also some interesting results still can be obtained with very small photometric instruments (all photometry for our study was obtained by using only the small telescopes having the aperture of less than 8 cm).
We would like to thank Ms. J.A.Nemravová, Mr. J. Cechura, and Mr. R. Kříček for their contribution to the spectroscopic observations of both targets. An anonymous referee is also to be acknowledged for his/her valuable comments improving the manuscript. This research has made use of the Washington Double Star Catalog maintained at the U.S. Naval Observatory. This investigation was supported by the Czech Science Foundation grants No. P209/10/0715, GA15-02112S, and GA17-00871S. Work is partly based on the data from the OMC Archive at CAB (INTA-CSIC), pre-processed by ISDC. This research has made use of the SIMBAD and VIZIER databases, operated at CDS, Strasbourg, France and of NASA's Astrophysics Data System Bibliographic Services. 
